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-atoms/cm' (ASTM F- 1 2 1. 1 9 7 9 ) OTrtM 

10 -r-z, (S 7) o 

^i*6^/j:'>x-/N4'0m*iiS (ASTM F- 1 2 1. 1 9 7 9 ) 

10 0QcmJy± 3 0 0 Q cm^jiO^^lil 2X10 "atoms/ 

cm' EIT> 3 0 0 Qcm>:^± 2 0 0 0 c m^^Ol^f^ x 1 0" 
atoms/cm' JilT. 2 0 0 0 Q c m>:i±©«^ti5. 8x1 0" 
a t oms/cm' JiiTi'l'-So 

(S8) o C©^a°p©M{iOT©<l:fe'9T-5)So 

t^ox-mmm'^m^o mzK. i^momm^ (bmd) ^<Mm 
ns c t {I J: ^ ^" ^ 'J >^'t6J-«tiSc ^ 3 mmn 

25 ^.^^*£WM«tCi{c<t*5. «1S|5{CDZ (Denuded 

Zone) m^m^ims,^^^ y^.<^ xmi^m-^^n^o m6{c> 



15 



20 



1 6 



fzhOX'ii. s r own - i n^R&0$i/K MKf.mW.h'^^'C'&iO. 
H7X-/N*®±-em^^n^ 0. I 2 ixm^^Xi>J.±(DLPD (L i g 
ht Point D e f e c t) OSg^^rO. 2 M/ c OTt-iS 

10 -S. (S 1. 2) o -b3x>yf->ir{Cj:oT<ttt}$n5g r 

own - i n^Pil©m^^n X 1 0' c m-'BTX^^^^^rnXm^ 

-y^^mmt^o z(ommmmi.mmm mmmm 1 4 x i o a t o 

ms/cm' (ASTM F- 1 2 1, 1 9 7 9 ) £i±] T% fiojgffi 
5t (1 0 0 cmKi±) T^-So 

15 mm^m(D\5i±^mtix. do. sxio^'atom 

T"^x-/N^®TOK?ltffm (BMD) o^mmM^ti^f^^^ ^ 

S^S^^'^^^iiS;^^'! 2 X 1 0 " a t oms/cm' (ASTM F 

- 1 2 1 , 1 9 7 9 ) j^±*-efp^$n^o 
20 i^mmm^ii. 'Z^m^iBi:. 1 1 o o~i 2 5 ot:x i~5b#p^o^ 
m^yiw:nmmm^nt (s 4) o c©^^^:^ifei[iiMS{-«k«5. m 

©»STr©^^tfrtilt) (BMD) ©J^^^Pllht^o cn{-J:t)> 
^^^x.-y^<Dm^t^^{pf^< its AimJil±©^$l-^/^'^TDZ (D 
enuded Zone) M^^^t^o Z.(0mM^l5^^^^^^i- 
25 gm>^'X<t^^^X©M^:^x1?Hm-e^f^.K 7j<5lT--;l'^T 

1 7 



5 0 0 -9 0 ovxbmmsx±(oimmmm^no cs 5) o t< 
(i7 0 o°m±xnoo da^^x. ^i^tff M^^iisMai: tr. 9 5 o 

- 1 0 5 0 °CX 1 0BtPBlJ2l±®iS»^^S'^^"^ (S 6) o 

5 HuiH^^*£M«a{cft;iT. mm^^:^'^m%^x 1150-^130 
ot:x 1-6 o.^(DRT A^m^n^ ^ thx^^o i^m^i^^^^ 

m>Hmmmmib<l 5x 1 0"a t oms/cm^ (ASTM 

10 F - 1 2 1 , 1 9 7 9) \>ji±(Dmmmm^mt^m^i^ii^ mmm 
©rtgpido. 2 /zm1^^x^:>l±om^tFrt±i^ (bmd)^ixio^^ 

/ c Jil±O^^Et:-J^^t. a-o-:;^— ^crnmSK* 12x10 
15 >'atoms/cm' (ASTM F- 1 2 1, 1 9 7 9 ) ^Ticigt^ 
ir^h (S 7) o 

(ASTM F- 1 2 1, 1 9 7 9) 

1 0 0QcmJai±3 0 0 Qcm*iS®^^til 2X1 0-a t oms/ 
20 c m' OT. 3 0 0 Q c mJii± 2 0 0 0 c m*j^©^^l* 7 x 1 0 

atoms/cm^ OT. 2 0 0 0 £2 c mP^±©«^{i 5 . 8x10- 

atoms 

S o 

t^oxmmmc^ti^o m2K. :Kmommmm (bmd) t^mm 



1 8 



-e^^^tl^O. 1 2 /im-^^-^XJi^±©LPD (L i gh t Poin 
t De f e c t) CD^E^O. 2 ffl/ c Ji^TiC^gMt C i^^tf 

^ -?> o 

(Denuded Zone) ®^J^SKL^cilio°pCi. t^<^ 
(ikg^^j 1 ) 

(Dm^K^-y^*MS^^fo/-c. ffitrL^:{)<^l 3 0 0 Q c m-e. 
ti^CASTM F- 1 2 1. 1 9 7 9 ) 3X1 0"a t oms 

/cm' ©8^>^nM^IS'^'X-^-'^^^«tffi^^^ ^j^wNcfJc^ 
:&-r^g r own - i n ^PiO^SS^O* 0 . 2 XKi±©m^«T 
t±i«^ (BMD) <D^m«l^t/Co ffliJStiJi^TO^M-effo/Co -^J-- 
/N^-tc^i^-r^g r own- i n^PfS©^Sli3. 0 5x10' ^/ c 
m^" T'*.^. ^W^m^^-t\^ 1 0' ^/cm^ OTT'^o/Co 
( g r o w n - i n ^R&^E^ifi'J^^) 



1 9 



0 ry:c-j^mM(Og r own - i n^PtS^^S^b^-fr^fc^x •5^- 
'/N^X7^>^'?Si-ljtt"'So x-y^V^'^^CSS^ibiix HF : K. C 
rtOi (0. 1 5mo 1) =2 : l-e*!9. gaWtiS O^F^T'^ 

(g r own - i n^PS) ^^^'M^o 

® ^i^^^sram^'icfci^T 1 0 0 o'cx 1 ^mfMon^f^^m^m 

10 © M^M«^^tl/cM^t:)i<J:HF : H2 0=1 : l©x.>f- 

^y^^noo iltRx.-yf->^*?S©@£^it{iHF : HNO, : C r O3 
:Cu(N0,)2 :H2 0:CH, COOH=1200cc:600 
15 c c : 2 5 0 g : 4 0 g : 1 7 0 0 c c : 1 2 0 0 c Co x-yf->^*« 
{ifi7jt.-/N^|i®-e2 //mo 

@ S»^X.yf->i^*^(C7fe¥limiifCT'i/X-/N^ga®{Cfc(^§X-y^ 

^tc. #^^■>x-/^^cS^LT 3 5 0 - 5 0 O-Cx IB^Pa^Oif— 7;l/K 
^-e^xSO. 2 Mm-9-'rXi2^±©^^tfr» (BMD) iimm^Mi)- 



2 0 





ffijni^ (S2 - cm) 






13 4 1 


n 


350 "^/Ih ^^a^ 


116 1 




n 


400 Xl/lh m^M'^ 


4 9 4 


„ 


.450^/lh 


1 3 7 


n 


500 °C/lh 


4 4.8 


n 



10 (itK#J 2 ) 

©mm K^-yi*MS^^T-/^. tfitni'^^^^ 7 5 0 Q c m-?-. M^ii 
SCASTM F- 1 2 1, 1 9 7 9 ) 5x 1 0"a t oms/ 

ta^cDiliJ^^^fofCc #^tS'^7:>:--^^4^t^#«ti>g r own- i n^RS 
<Dmmii2. 7 7 X 1 0= «/cm' . 0. 2 jt/ m1?-'< XJaiiO^m^J^ 
tut! (BMD) O^mtiix 1 0' ffl/cm^ OT-^:*-^- 

©^fe*^E^ny::o mx.. 0. 2 m"^^ Xm±oM^^« CBM 
D) ©^S*<1 X 1 0' ^/cm^ OTT'*^/^«>^ y-y^'JVi^W 
25 #^S{-^ti.^c 



2 1 





ffitit^ (Q • cm) 






7 4 7. 3 


P 


350 ^/Ih I^MSm 


9 2 6. 0 


P 


400 'x:/ih ^^sm 


2 3 0 0 


P 


450 "C/lh f»®S^ 


1 4 7 


n M^R^ 


500 °c/ih 


14. 4 





iitmm 3 ) 

il^W^v ^ >^^^-^ > ::f h *^ ^ fcH t> 6 5 0 "X: X 3 0 5J 
SCASTM F- 1 2 1. 1 9 7 9) A<^7xl0-atoms/c 

X 1 6 m^tnmLfcc 

^M®^. itm\ltmmK'y:^-^^^r^^'^ir=hsr own- l n 

^Ptso^ffj^c/o. 2 f.m^^xKi±ommmm (bmd) oms^ 



g r own - i niXPS^S^S'J^^^To/Co ^^m^mZK^to 



10 



15 



20 



25 





ffitnl^ (Q - cm) 






17 5.5 


P 


,350 °C/lh m^M'^ 


17 8 


P 


400 °c/ih ^Mam 


1 7 8 


P 


450 °C/lh ^MS^ 


1 7 6 


P 


500 °C/lh ^MS^ 


1 8 0 


P 



tfrtib^ (BMD) ;6^tl^^tl^i:*^ofc/^^^>. Yy^^)ynm^<W^ 
-Z'^f^^^o g r own- i n^PHO^^tiS. 1 5 x 1 0 ^ IS/ c m' 

mmm (BMD) ;6<ti^$n^i:*^o/^^^*> y.,^u>^m^<ffl^ 

-e^^i:i-^o g r own- i n^R§©^«{i3. 15x10' ^/cm' 
ii-^WfiX-VUnv^j^B^a-O^^-^ hA>^tn«9t±it. 6 5 0 °CX 3 0^ 

y^-m^Mm^rf-ofi. m^tfim^m ? 5 o n c mT-. ^^i^ 

SCASTM F- 1 2 1. 1 9 7 9 ) A<«^1 5X 1 0"a t oms/ 



2 3 



i^m (BMD) ©^E^a'l^t-^^*^- 3 5 0 ~5 0 0 t:xll^F^ 
J^mmmmcomu^:^-^^^-^^''^^^^^^ ^^^"^^ r own - i 



10 



BMD 

B )^ 
MS 


^ # ^ 

^ ii ^ 

(xiO" 
atoms/cm^) 




(n • cm) 




(xlO' 
cm-') 


L 






747.3 


p 




*> <9 


4. 16~4. 80 


350 °c/ih mmwi 


1050~1169 


p 


3. 9 ~7. 1 


$) t) 


4. 16~4. 80 


400 'c/ih mmm^ 


924~1072 


p 


3. 9 ~7. 1 


K) 


4. 16~4. 80 


450 "C/lh fmW^ 


917~1067 


p 


3. 9 ~7. 1 


$> 0 


4. 16~4. 80 


500 "C/lh 


1061~1193 


p 


3. 9 ~7. 1 



^S;6<3. 9-7. IXIQ' m/cm' t^i.-^^f^fy^S^'Jyy 
mtm^^n^o tti. g r own- i n^it©^S:{i2. 7 7x10 

RTA^S^ffl^-^Tl 1 5 O-Cx 3 Otj>T'l^-Mb-h 7 QV/sec<D 
^mm^mLfz'^. ADEQGOO (0*ADEti:®i) 



5 ) 

omm v-^-m^mmm^n-ofz. i o o ~ 1 5 o o q c m 

5 -e.mm^mCASTM F- 1 2 1, 1 9 7 9) 4-1 7 X 1 

0"a t oms/cm' © 8 >f- P M^^^-^^x-zn^cM LT. 

10 0 : m^^-x 3 (ommit) K^mn. 9 o o 'cic-^it^n/c^js 

a6. '^rt^l 0 0%S^5^'X^fflmi^^«9#^. 1150''C-e2. 5B# 

(Dmm^m (bmd) ©^s'&illJ^1-^i*}-^ Kmtffttiti (bmd 

20 hi}<mm^n^tx(Dmm^Dzm<ommtLxm^Lfco ttz.mm 
m\hmj^^^isimmomn'y^-'^i^'^^'xmmitmm(og r ow 

n^mmmm (a s tm f - 1 2 1 , 1 9 7 9 ) 7 ~ 1 2 x 1 

0"a t oms/cm' i:i£<. -9— Ki-OJ^^l;i<fcSt£it^® 

2 5 



> m^^^^ffth^ (BMD) i}<^J^-^^^mi^^^^iiX\.^fi.^^'^fzZ 

{iOM^;6^-tl^$n. li«&^^SA<^^^{c|ft.^fe©T-*.oy-Co grow 
n- i n^Pi60^||(i$1)3 x 1 0 ' |@/cm' X^-ofZo 
10 S 5 



20 



(X 10* 'atoms/cm') 


(X 10* 'atoms/cm') 


BMDS* 
(/cm') 


D Z(i 
(// m) 




1 3. 8 


1 1. 8 


1. 9 e 6 


1 7 


2 S^fS 


1 4. 6 


12. 4 


2. 1 e 6 


1 3 


2 6 


1 5. 1 


7 . 4 


6 . 9 e 6 


9 




1 1. 7 


2. 4 e 6 


1 5 


7 n?s 1 5 ^ 


1 5. 7 


7. 1 


7 e 6 


8 


1 3 3 0 » 


1 1 


2. 5 e 6 


1 3 


7«M 1 5^ 


1 6. 2 


7 . 5 


7. 1 e 6 


7 


9 2 0^ 


1 1. 2 


2 . 6 e 6 


9 


6 B$P^ 


16.8' 


8 . 1 


7 e 6 


7 


7^Pb1 1 5 5> 


1 1. 6 


2. 9 e 6 


1 0 


5 i^fa 1 0 ^ 



(itig^^J 6 ) 

25 v/U 3 h*Nf>ijl[]«9HiLs 6 5 0"X:x 3 O^O^fg K 

^-m*,Ma^^f o/c. &tjimt<mi 0 0 - 1 3 0 0 Q crm:\ mm 

2 6 



^^(ASTM F- 1 2 1, 1 9 7 9 ) *<*^13~17XlO-at 
oms/cm' ©l5ffllc^S77K^P (A~G) © 8 ^ >f- P S^^^^"^^ 

5 SSt^^MSti. it«^^J5lc*^^,^T. ♦ ^^^^^^^ 

10 ^m^LX. ^^«micJ:Stm^®^^k^i^Sl^^^° ^^^^ ^ 

ia±o^*^tii^ (BMD) comm^m^^^tm^^ mmmm (b 
15 t:-y i.^imm^n^tx<Dm.m^Dzm(DmmtLxmmLfzo 

20 ^ (BMD)<D^«{*lxl 0' ^/-'"^ ]a±i^<. 
0. ao^f^tF^ai^ (BMD) 



2 7 



m. 6 



5 



10 



1f > 


^] ^ w 
^ m m 

atoms/cm') 


^ ^ M 

m m ^ 

(xlO^' 
atoms/cm*) 


BMD 
(/cm*) 


DZtfg 




(Q • 
c m) 


T D 5^ 

« S fnC ^ 

c m) 


A 


13. 5 


1 2. 1 


1 e 6 


1 5 


2 sms 


133 


221 


B 


14. 7 


1 2. 4 


1.7e 6 


1 1 


2 


200 


531 


C 


1 5. 0 


7. 2 


5. 1 e 6 


8 


la^r^^so^ 


1003 


1559 


D 


1 5. 5 


7. 5 


7.4e 6 


8 


13^Pp^30^ 


1314 


3097 


E 


16. 2 


7 . 4 


7. 4e 6 


5 


9 ^K20^ 


660 


960 


F 




6 . 8 


7. 4e 6 


6 


7 ^Pb^IS^ 


820 


1160 


G 


17. 3 


1 1. 1 


4 e 6 


8 


4 ^P^50^ 


786 





L5 ^/c. K^iiS{cJ:;Sffit^T:^©^'fb*HiStyc|gmf-J:^<t. nm- 

iiSti. ^n^ffitiCW 1 0 0 £2m± 3 0 0 Q c m^i^om^^^t 12x1 
0 a t oms/cm' Ja>lT. 3 0 0 Qi>l±2 0 0 0 Q c m*^©Ji^ 
{i:7 X 1 0 " at oms/cm' Ja>lT> 2 0 0 0 Q c mJa_h0^^ti 5 
20 . 8 X 1 0 >'a t oms/cm' OTtr4)^o •t^j:^t>s ^^^frtU^^. 
MSfcioT. ^SatDt&tn;^iC)t*-r^H#M^iiff CASTM F - 1 
2 1, 1 9 7 9 ) j&<±fS©iilE|gffl{C-(gT$nTl-^^^SS'^i-^^A~ 

2 8 



m-9-'<XJil±©L PD (L i g h t Point Defect)®^ 

(0. 0 l^/cm^ ) "tfabo/co 

^ 7 











A 


5 2 


2 


c 


5 2 


3 


F 


3 9 


1 



mm\ 1 ) 

©M^ K^-y^*MS^^f t&!Jt^*^*>J 7 5 0 S2 c WMMW. 
(ASTM F-121, 1979) llxlO"atoms/c 
m ' . lxlO"atoins/cm^ CD8^>5^P 

ait)^S«?l^fflK (ASTM F-12 1. 197 

9 ) 4. SxlO^atoms/'cm'i tfco 

©^^^ffl«J^L/ciC6. (ASTM F-12 1. 19 

7 9 ) i5xlCatoms/cm'-^x (AST 
M F- 1 2 1, 1 9 7 9 )^^4. 5xlO"atoms/cm't 
-eTtf /wittS^^^iJ 4 i b4. 3~6. 2x10'®/' cm' 

2 9 



iiiCDg r own - i niXPil^^®aiJ^*<To t C 6. g r own - i 
nXm<Dmmii^. 2x l ^/cm' T'^o/co ttz. 
^#^^.>i-/McMtT. RTA^g>^ffl<.^-Cl 1 5 O-Cx 3 0 ^T'l^ 
•^U- h 7 0°C/s e cOMS^SfeLfcm. ADE 9 6 0 0 (0*A 

(^»J 2 ) 

K:^-m*i!lMa^^Tofc. tSfrtW^T 5 O Q cm. 
(ASTM F-121. 1979) 15x10 ''atoms/c 
. mMl^Si^^^^ X 1 0 a t cms/ cm' ©S-T >^pM#^t* 

tii«^^g»s^m^. m^mmmm (astm F-121, 197 

9) ^^4. 5 X 1 0 a t om s/cm' <b tfco 

rysc-ystpK^i^-t^O. 2 nm^^Xill±(Dmmmihm (BMD) 
CD^«*il'J^L/c<i:C6. (ASTM F-12 1, 1979 

) 5 X 1 0 t oms/cm' T'. (ASTM 

F- 1 2 1, 1 9 7 9 )^*^4. 5 X 1 0 "a t oms/cm' ^"^'T 

1t©g r own - i n^mmmfom^^n-otztza. g r own - i 
n^Pi©^S{i3. 4X10' ^@/cm' X'&'^tZo ^tz. ii^S^O 
;§^^e;Jl_.^^c>C^LT. RTAmm^m^^ri 1 5 O'Cx 3 Q^X^m 
■Miy- h 7 Ot:/s e c ©MS^^Sfetyc^. ADE 9 6 0 0 (B*A 

5 u mJiZTT'* t)MM6^5StS{-«tlTl.^/Co 



mmm 3 ) 

i/ U D >m^^B^ yzfy \>i^^i^m^iiil. 6 5 0 °Cx 3 0:5^©^^ K 

(ASTM F- 1 2 1, 1 9 7 9 ) 4-1 6. 5xl0"ato 

5 m s/cm" . ^MMm^ 0 . 5-20x1 0« atoms/cm'® 

(ASTM F- 1 2 1, 1 9 7 9 )^4. 5~6xl0"at 

o°cx 3 o^<Dmmm^'n^\ mMm'm^&mmi)^^^^tfzt&&<D^ 

K:Km(DmM^&^ (BMD) ib<m^m^^^-t^i^^t^^^t>h>ir. ^ 

mmm 4 > 

i/i) oym^^B^ y^^y bi^ihW<0\iil. 6 5 CCx 3 0:^cDi^^K 
i--mi:1^Mm^'i7-ofz. mtjiWI^b 00-2500 QcmX-. 
liECASTM F- 1 2 1. 1 9 7 9 ) ;6<$^1 5 X 1 0 " a t oms 
20 /cm' . ^^Zftffi*^*^l~2 xiO"atoms/cm' cD$affl{c* 
^ 37Ki^©8-r yf-pM-^x-^^ (Z 1~Z 3) {ci^LT. WiM^:^U. 

^mm • mmm^tf:^^m% (.mnnT. 100 -.mms^^ ©g^Mit) 




u^-t^^. 2 (jira^^xvi±.<ommx^m (bmd) (om^^mm-t 

^S|ffai«!^ (BMD) ©^^WJ^icfe'tt-Sil^J^^y^^^*^ 





atoms/cD!*) 


VI m w 

* S K 

(xlO'' 
atoiDs/cin') 


S » K 
* « K 

(xio^^ 
atoms/cm') 


BMD 
S K 

C/ctn') 


DZ(i 
(/iin) 




to «8 

(n ' 

c m) 


(n • 

c m) 


Z 1 


1. 0 


15.2 


4. 6 


6.6e 6 


1 0 


1 6^Fa 


2518 


17000 


Z 2 


2. 0 


14.8 


4. 2 


5. 8e 6 


8 


1 1B$P5 


1232 


1987 


Z 3 


1 . 1 


15. 1 


2. 8 


7.2e 6 


8 


5 mR3 


521 


725 



15 Z 1 , Z 2 : 7K«7---'U, Z3:Ar7--;l/ 

-e*.^o 0. 2 /zmif-rXiil±ommtFfai^ (BMD) O^S*<5x 1 
{c 8 ;iml¥i^±®DZa;6<0^$nTfe^'9> fio^^^frtb^ (BMD) 
25 ?J0i!*-r'5.i. il^/j:< cbt>DZil©®J¥(il 0 ;/m@S{i5S<^^tlTt^/c 

3 2 



10 



X>:;±OLPD (Light Point Defect) Oiii^^iS 

Wl 9 



15 











Z 1 


5 9 


3 


Z 2 


3 8 


3 


Z 3 


4 9 


1 



20 (^l»J 5 ) 

•> U 33 >^^a-B>f h ?>^0 ^9 di 6 5 0 X 3 0 ^OKfl H 

^-m*^.Ma^^f-/^> mtaW^l 0 0-- 1 0 0 0 Q cmT% mm 
MCASTM F-121, I 9 7 9 )*<*tl3~l7xl0-at 
oms/cm' . ^^M^^^I-ZXI O"atoms/cm' 0$g 
25 fflic* ^ 6 (H~M) CD 8 ^ >^ P M^^— ^« ^ 



3 3 



mmm^imL<u^xoK. 1 1 0 o'CT-iisntF^^it. 1200 

(DSE^I^^D ZSoaffi LTi'l^L/wo M^^^l OlC^-To 

^1 0 



15 



20 





m M m 

5^ s s 

atoms/cm') 


ill m ^ v¥ 


^ # K 
^ s * 

atoms/era') 


DZfi 
(// m) 


&3 m 

(Q • 

c m) 


(Q • 

c m) 


H 




iioo'c/ 5 mm 


1 2 


6 


108 


213 


I 


1 3. 3 


1200t:/ 1B#K 


11.8 


1 0 


. 210 


518 


J 




iioox:/ satrap 


7. 1 


5 


1032 


1629 


K 


1 5, 2 


1200''C/ IB^^I 


7 . 3 


7 


939 


1788 


L 




iioo"c/ 


7 . 4 


5 


722 


1088 


M 


■ 1 6. 7 


1200''C/ I^PbT 




8 


879 


1276 



25 tzm^^^-^^iiJ ' K-e*>*o 1 1 0 CCx 5B#P^A>^. 1 2 0 Ot:x 

3 4 



10 if^f XJil±®L P D (L i g h t Point D e f e c t ) ©#15: 
/^ (0. 0 Hi/cm' ) -eafeo/ro 



15 











H 


4 7 


4 


J 


5 8 


1 


K 


6 2 


2 


M 


5 1 


1 



20 

WJ 6 ) 

g r own - i n^XPfi©^^*n x 1 0' ^i/cm' KXTX'^^Wtf^ 
ilJT{iiUM^i$,<D^i!}^ b ;S C 0 P 7 'J -O •> "J 3 >^M^^ > ^ ^ 
. |5lL;< g r own- i n^P16©^E*n x 1 0' ffl/cm' OT^-*) 

25 ^mm^tii^m^mRu^mmmmmmi^o 2 t>'/<£ s c 0 p 7 u 



3 s 



J^l 0 0 -9 0 OQcmT% (ASTM F-12 1. 19 7 

9) ib<^^l 4'-17xl0"atoms/cm' ©fgfflJC^S 7 7l<^^ ( 
N~T) ©6^>^p§i'>J=--^^f-*^L-T. 1150"1CT'2. bmmo 

5 mm^^i^iis^mim^n'otiWi. 5 5 o ~ s 5 o t:o-©EtBffl-e 5 2 

15iSm^ 1 0 0 %^^#X^Hm{C-M^X.. 2. 5B#K^^t/c^s 9 

3 6 
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